The influence of the amino acid substitution I98K on the catalytic activity of baboon cytochrome P450 side-chain cleavage (CYP11A1).
Cytochrome P450 side-chain cleavage (CYP11A1) catalyzes the first and "rate-limiting" step in steroidogenesis, the conversion of cholesterol to pregnenolone. In an effort to gain further insight into the structure/function relationship of this key enzyme, CYP11A1 was characterized in the Cape baboon (Papio ursinus), a species closely related to humans. Baboon cDNA was isolated from adrenal tissue and direct sequence analysis showed mature baboon and human CYP11A1 share 98% deduced amino acid homology. The cDNA was subsequently amplified and two recombinant constructs, CYP11A1a and CYP11A1b, were cloned. Sequence analyses of the constructs revealed four amino acid substitutions. The constructs were expressed in nonsteroidogenic mammalian COS-1 cells with 25-hydroxycholesterol as substrate. Apparent Km values of 1.62 and 4.53 microM were determined for CYP11A1a and CYP11A1b, respectively. Homology modeling revealed that the lower substrate affinity of CYP11B1b could be attributed to an I98K substitution, which lies between the B and C helices, providing further evidence for the importance of this domain in the catalytic activity of CYP11A1.